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Cushing, Bruce S ., M.S., Spring 1980 W ild life  Biology
The Effects of Human Menstrual Odors, Other Scents, and Ringed 
Seal Vocalizations on the Polar B ^ r  (49 pp.)
Director: Charles J. Jonkel
This research was an experimental Investigation to determine 
what types of odors and sounds are possible attractants to the 
polar bear ( Ursus maritimus) .  The polar bear made an ideal study 
animal because i ts  responses to the odor from th e ir  natural prey, 
the ringed seal ( Phoca hispida) ,  could be established and used as 
a d e fin it iv e  a ttrac tan t. The responses to seal scents were then 
u t i l iz e d  as a standard fo r determining the re la t ive  attractiveness  
of other substances. In the laboratory portion of this study, 
only seal scents and menstrual blood odors e l ic i te d  a maximal 
response from a l l  of the captive bears. In the f ie ld ,  used 
tampons were detected by scent 65.4% of the time. After detection, 
the bears tracked the scent to i ts  source and the used tampons 
were then usually consumed. In both the laboratory and f ie ld ,  
other animal scents and human female blood were also presented to 
the bears. The responses to blood and the other animal scents 
were generally minimal or none. The lack of responses to these 
l a t te r  odors, together with the strength of the responses to 
menstrual odors, c lear ly  indicate that menstrual odors a ttra c t  
polar bears, and that some aspect peculiar to menstrual blood 
e l ic i te d  this a ttrac tion . The f ie ld  results also indicate that 
free-ranging polar bears were attracted by potential food and 
pseudo-food scents. Two captive bears displayed a strong positive  
response to ringed seal vocalizations which had been recorded under 
water, and no response to the control vocalizations. Polar bears 
are therefore capable of recognizing and d iffe ren tia tin g  the 
underwater ca lls  of th e ir  major prey species.
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CHAPTER I 
INTRODUCTION
The expanding human population, and a steady depletion of 
bear habitat as lands are developed, has lead to increased contact 
between people and bears (Ursidae). This, in turn, has caused an 
increase in man/bear conflic ts  (Herrero 1970). Because of the 
continuing increase in the use of backcountry and resource development, 
th is trend w il l  probably continue (Jonkel and Servheen 1976).
Recently, considerable e f fo r t  to control bears and prevent conflicts  
has been invested by governments trying to deter, repel, and/or 
condition bears. L i t t l e  e f fo r t  has been invested in a potentia lly  
promising a lte rnative  to the present approach to solving problems 
with bears. This a lte rnative  is to determine what is attracting  the 
bears, and then to remove the incentive. A few basic steps have been 
taken, such as the removal o f garbage dumps from national parks, 
but to date, no e f fo r t  has been made to determine what substances 
people employ or emit that may a t tra c t  bears. The previous work done 
involving attractants and mammals was centered around baiting animals 
(Bullard et a l .  1978a, b) or was of an antecdotal nature (Meyer- 
Holzopfel 1957).
Considering the costliness of conditioning and deterring bears 
and the fac t that the techniques must be periodically  or continually  
maintained, i t  may prove both economically and experimentally more 
feasible to determine what constitutes an a ttrac tan t for bears. I f
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bear attractants can be defined, then steps can be taken to remove 
or prevent such attractants . Coinciding with the elimination of bear 
attractants should be a reduction in Man/bear con flic ts , because the 
reasons for bears venturing into contact with Man w il l  have been 
reduced. Simultaneously, the removal of attractants should lead to 
a reduced need fo r deterring and conditioning bears.
Before any such procedure can become a re a l i ty ,  the 
techniques or methodology must be established for determining and 
investigating a ttractants . My research, therefore, was designed to 
establish a combined laboratory and f ie ld  methodology for determining 
possible attrac tan ts , both scent and vocal, and to determine whether 
a correlation between laboratory and f ie ld  responses to attractants  
can be established. I f  a strong correlation ex is ts , then in the 
future s im ilar research could be conducted in e ith er the laboratory 
or f ie ld ,  depending upon the particu lar s ituation . Along with 
establishing a methodology fo r this and future attractant studies,
I investigated certain possible attrac tan ts . The main potential 
attrac tan t investigated was human menstrual odors.
The p oss ib ility  that human menstrual odors could a ttra c t  
bears has been debated fo r  years. The issue came dramatically to 
l ig h t  in 1967 when on the same night two women campers, in separate 
incidents, were k i l le d  by g rizz ly  bears ( Ursus arctos) in Glacier 
National Park. Menstruation was suggested as the cause of the 
attacks (Glacier National Park 1967). Supporters of the theory that 
menstrual odors can lead to conflicts  with bears include the U.S. 
National Park Service and U.S. Forest Service, who jo in t ly  d is tribute
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a brochure en tit le d  Grizzly G rizz ly , G rizz ly , Grizzly in which they 
advise women to stay out of bear country during th e ir  period. Other 
knowledgeable individuals believe i t  impossible fo r menstrual odors 
to be the cause of attacks or conflicts  (Craighead 1979), Despite the 
debates on th is subject, no analytical or experimental investigations 
have been conducted which support e ith er position. Because of the 
ever-increasing use of wilderness t r a i ls  in bear habitat i t  has 
become imperative to determine whether menstrual odors a ttra c t  bears. 
I f  these odors a ttra c t  bears, then firm  warnings and possibly 
restr ic tions must be issued to female campers and employees to make 
them aware of the potential danger.
Most of the d if f ic u l t ie s  and incidents with Ursids in North 
America have been attributed  to black (U. americanus) and g rizz ly  
bears. However, certain groups of In u it  in Greenland prohibit th e ir  
women from gathering berries during th e ir  menstrual period, in the 
b e lie f  that this helps to avoid conflicts  with polar bears (U. 
maritimus) . There has also been increasing problems with polar 
bears in northern settlements, such as Churchill, Manitoba, breaking 
into cabins and houses. This has lead to property damage that has 
necessitated the removal or k i l l in g  of problem bears.
Despite the majority of concerns being centered on bears 
other than polar bears, these arc tic  bears o ffe r  the best opportunity 
for an a ttrac tan t study because th e ir  food habits are centered around 
one source of food, the seal. The ringed seal ( Phoca hispida) is  
the polar bear's major prey throughout i ts  circumpolar range (S t ir l in g  
and McEwan 1975). Polar bears u t i l i z e  sight, scent, and possibly
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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sound, to locate the la i rs  o f seals or the seals themselves 
(S t ir l in g  1974, Smith and S t ir l in g  1975, S t ir l in g  and Latour 1978, 
and S t ir l in g  1973). Seals,therefore, can be considered a true 
attrac tan t for polar bears. Other bears, so fa r  as is known, do 
not have th is type of d e fin it iv e  a ttrac tan t. My approach was that 
the polar bear's responses to the odor from ringed seals could be 
f irm ly  established, and then u t i l iz e d  as a standard for measuring 
the re la t ive  attractiveness of other s tim u li, in p articu lar, human 
menstrual odors.
Likewise, in investigating sound-related attrac tan ts , a 
d e fin it iv e  sound or vocalization must be found. My approach, again, 
was that perhaps the ringed seal may provide the key. However, I 
had to f i r s t  establish whether or not polar bears are capable of 
recognizing underwater vocalizations of the ringed seal. In the 
past, the ringed seal was thought to be vocally inactive. However, 
Poulter (1967) demonstrated that ringed seals, along with several 
other arc tic  seals, echo-locate when under the ice. S t ir l in g  (1973), 
also found that ringed seals vocalize, and that they do so a t a 
s ign if ican tly  greater frequency under the ice than in open water. 
S tir l in g  (1975) also suggested that the ringed seal has a lim ited  
vocalization in comparison to i ts  Antarctic counterpart, the Weddell 
seal ( Leptonychates weddelli) ,  apparently as an adaptation to existing  
in an area that has land predators, the polar bear. Even though the 
ringed seal has reduced i ts  underwater vocalizations, there s t i l l  
would be an adaptive advantage for the polar bear i f  i t  could 
recognize and d if fe re n t ia te  these vocalizations.
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Ringed seals establish breathing holes on land-fast sea ice 
(McLaren 1958a), and polar bears spend long periods of time laying 
in wait fo r a seal to emerge at one of i ts  breathing holes (S t ir l in g  
1974). I f  a bear could hear the seal's vocalization, then i t  would 
be alerted to the presence of the arriv ing prey, and would thereby 
increase i ts  probability  of capturing prey. However, no evidence 
existed to indicate that polar bears can hear or recognize these 
vocalizations. I therefore attempted to determine whether or not the 
polar bear is capable of recognizing the underwater vocalizations of 
th e ir  main prey, the ringed seal, or other marine mammals. Should 
polar bears prove capable of distinguishing these vocalizations, then 
i ts  responses to seal sounds could be u t i l iz e d  just as seal scents 
are, e .g . ,  as a standard for other sound attractants.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER I I  
MATERIALS AND METHODS 
Laboratory
This study was divided into laboratory and f ie ld  segments.
In the laboratory, free-ranging bears were captured and taken to 
the Churchill Bear Laboratory located at Churchill, Manitoba. The 
bears were placed in a 3.7 x 3.7 x 1.4 m cage within a room that 
was equipped with an observation booth (Fig. 1). A fter capture, 
the bears were allowed an adjustment period to adapt to the cage.
In 1978, a radio-telemetry device for monitoring heart rate was 
surgically implanted in the bears, u t i l iz in g  techniques employed by 
Best (1975). This was not done in 1979 because of delays in permit 
issuance.
After the adjustment period, baseline behavioral observations 
and heart rates (1978) were recorded over a 5-day period. Observations 
were taken in 4- to 10-hour blocks and totaled 40 hours. Baseline 
observations consisted of recording the animals a c t iv i t ie s  for a 
1-minute period every 10 minutes. Heart rates were also recorded 
over th is  in te rv a l.  Upon completion of a test set, the bears were 
released. A test set consisted of up to 27 test runs, including 
feedings.
Throughout the bears' cap tiv ity  they were fed once every 6 
days to approximate the estimate of summer feeding frequencies fo r  
polar bears (S t ir l in g  1974). In 1978, the bears were fed beef scraps.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Figure 1. A diagram of the cage-room with observation booth,
showing the location of the testing devices (Churchill 
Bear Laboratory).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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ringed seal meat and blubber, or a combination of the two. In 1979,
the animals were fed a d ie t of ringed seal, or beluga ( Delphinapterus
leucas) . Beluga was used because polar bears feed on dead or beached
whales (personal observations. Freeman 1973). The bears were also
provided with a supply of fresh water. Watering was done from outside 
of the cage room (Fig. 1) to reduce human contact to i ts  feasible  
minimum.
During a te s t ,  observations were begun 0.5 hours prior to a 
test run, and continued fo r the same period a f te r  completion of a run. 
During th is time, data were recorded u t i l iz in g  the same methods 
employed for baseline observations. Then, jus t prior to a tes t run, 
the test stimulus was placed in 1 of 2 external fan boxes (Fig. 1 ),  
which had been selected at random. The fan was turned on for a 
period of 20 minutes. This allowed for s u ff ic ien t permeation of the 
odor. Behavioral responses were recorded at every minute mark for  
10 seconds, along with any changes between recordings. When taken, 
heart rates were monitored throughout the test run.
Human females were introduced to the cage-room before and 
during th e ir  menstrual period. In each te s t ,  the woman entered and 
sat passively fo r  the 20-minute period, and then le f t  the room. All 
test stimuli and controls, with the exception of menstruating females, 
were selected randomly fo r presentation and were presented to the 
bears at varying times of the day. Blood samples were obtained from 
women, and the same individuals contributed used tampons.
Because of the relationship between polar bears and ringed 
seals, the responses to seal scents were considered maximal so long
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
9
as these responses proved to be the strongest. Bear responses to 
other tes t stimuli were then compared and evaluated according to the 
bear responses to seal odors.
In 1979, for the vocalization tests , a speaker was mounted on 
the wall of the cage-room (Fig. 1). A phone jack was then run through 
the wall o f the cage-room and attached to a Hitachi cassette recorder. 
Model No. TRK-5190H. Prior to test observations, the casette was 
placed within the tape deck. Test observations were then conducted 
and recorded as in other tests. The vocalization test run was reduced 
to avoid the poss ib ility  of habituating the bears to the vocalizations. 
In 1978, the longest bear response was less than 10 minutes, so the 
vocalization test runs were lim ited to approximately 8 minutes. Also, 
as noted by S t ir l in g  (1973), the ringed seal vocalizations were not 
of long duration, and i t  seemed logical to assume that i f  bears heard 
underwater seal vocalizations i t  would be only for a short duration, 
as the seal approached the hole. The taped underwater vocalizations 
played to the bears were ringed seal, bearded seal ( Erignathus barbatus), 
harp seal ( Pagophilus groenlandicus) , k i l l e r  whale (Orcanus orca) , 
and te r re s tr ia l  vocalizations of the polar bear. The vocalizations  
were randomly selected and interspersed throughout the other tests.
Field
The f ie ld  work was conducted at Klein Tower (elevated 6.1 m), 
near Gordon Point, which is located 18 km east o f the laboratory.
Testing was carried out during October and November. Figure 2 shows 
a view of the study area. In 1978, the tower was shared with Don
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Figure 2. Map showing a view of the study area located around 
Klein Tower.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
■ÜP
»
##
Pi
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
11
Wooldridge, who was conducting a study for the Northwest T e rr ito r ie s .
My test period was prior to the beginning of Mr. Wooldridge’ s testing  
and ran from the 22nd through the 27th of October. Two ba it areas 
were established, 1 northwest and 1 northeast of the tower. Within 
each area was 1 b a it ,  sardine mash (Wooldridge 1977), and a test  
stimulus. The test stimuli were l e f t  out fo r several approaches by 
the bears and then replaced with d if fe re n t s tim u li. Each test stimulus 
was approximately 10 m from the b a it.
In the second f ie ld  season, 42 individual stakes were placed 
in a pattern surrounding the tower. These stakes ranged from 50 m to 
s lig h t ly  over 402 m from the tower. They varied in height from 35.5 
to 45.5 cm. The pattern was selected such that no 2 stakes were closer 
to each other than 70.7 m, and test stimuli could be placed such that 
no bear could be d ire c tly  downwind of more than 1 odor. White paper 
toweling was used to hold the liqu id  stim u li; placed in small 
quantities of 5 ml or less. One sample of each stimulus was placed 
upon several d if fe re n t stakes and replaced a f te r  1 or 2 days, depending 
on the particu lar stimulus, or a fte r  consumption.
Also in 1979, in addition to the selected test stimuli that 
were f i r s t  tested in the laboratory and then in the f ie ld ,  there were 
3 stimuli which were f ie ld  tested only. The extra stimuli were used 
at the suggestion and in cooperation with the Manitoba Department of 
Mines, Natural Resources, and the Environment. Manitoba was interested  
in these 3 stimuli because some casual observations had suggested that 
they were possible attractants . The 3 stimuli included bear, motor
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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o i l ,  and linseed o il  (which I suggested as a possible pseudo-food 
scent).
In 1978 and 1979 the number of bears and bear v is i ts ,  the 
behavioral response, and the duration of response were recorded. In 
1979, the method of detection and the distance at which the detection 
occurred were also noted. I f  a bear passed within 30 m of a test  
stimulus, a test was recorded. I f  the bear was downwind of the 
stimulus and did not respond to the odor, this was recorded as 
"ignoring." I f  the animal was other than downwind, i t  was recorded 
as "no response, upwind."
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER I I I  
RESULTS 
Laboratory
Tests were conducted on 4 bears in the laboratory: Bear No. 1,
a 4 .5 - to 5.5-year-o ld  female weighing 204.5 kg; Bear No. 2, a 12.5- 
year-old female weighing 272.7 kg; Bear No. 3, a 4 .5 - to 5.5-year-old  
male weighing 236.4 kg; and Bear No. 4, a 2.5-year-old female weighing
152.7 kg. The heart rates (1978) produced only minimal results. Any 
movement by the bears created a rapid increase in the heart beat.
In Bear No. 1, the transmitter fa iled  shortly a f te r  the tests began, 
producing useful results in only one te s t ,  e .g . .  Bear No. 1 was asleep 
during one of the used tampon tests. The transmitter fa iled  within  
2 days of implantation in Bear No. 2.
During test runs, the behavioral responses of the bears varied 
from none to active ly  tracking the scent to i ts  source. I f  the bears 
did not respond within 615 seconds of the beginning of a test run, 
then they did not respond during the tes t. The mean time for response 
to an odor was 182.2 i  55.3 seconds. The individual break down of 
mean response time for each bear was: 212,5 ± 185.2; 144.2 i  90.0;
134.8 t 45.2; 442.5 t 172.5, respectively. These results exclude a l l  
visua lly  cued responses.
The seal scents always e l ic i te d  the same response, a few 
sn iffs  several minutes a f te r  the run began, followed by increased 
sn iff in g . F in a lly , the bears would get up or stop what they were
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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doing, and track the scent to i ts  source. The muzzle was then stuck 
through the bars d ire c t ly  in front o f the fan, and the animal took 
several deep inhalations, followed immediately by a marked increase 
in a c t iv i ty .  This a c t iv i ty  included ag ita tion , a flow of saliva from 
the mouth, pawing and chewing the bars, "groaning," and "chucking." 
This maximal response was the same fo r a l l  bears; however, there was 
a variance in the duration of this response.
In 1978, sn iff ing  did not las t longer than 64 seconds, while 
increased a c t iv i ty  lasted no longer than 300 seconds. During 1979, 
odor sn iffing  and increased a c t iv i ty  lasted from 300 to 600 seconds.
In both test seasons, only seal o i l ,  seal blubber, and menstrual 
odors from used tampons e l ic i te d  a maximal response from a l l  the 
bears. Only Bear No. 3 responded maximally to any other scents.
These scents were liq u id  chicken scent, liqu id  horse manure scent, 
and decayed meat.
In a l l  but one instance when human subjects were present 
there was a positive response. No response was greater than a medium 
response and a l l  responses were visually  cued. This medium response 
included lim ited sn iff in g , with the animals demonstrating an increased 
level of a c t iv i ty .  This a c t iv i ty  consisted of groaning and chucking, 
and pawing and chewing at the bars, usually a t the opposite end of 
the cage from the subject. However, Bear No. 2 turned and pounced 
at menstruating female (a) (Table 1). Table 1 contains a summary of 
the results from both odor and human subject tests. Table 1 contains 
lim ited testing on Bear No. 4 because of a prolonged delay in
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Table 1. The laboratory responses 
stimul i .
of polar bears to various test
Responses
Test stimuli Bear No. 1 Bear No. 2 Bear No. 3 Bear No. 4
Controls
Fan boxes 
Sardine mash 
Seal o il  
Seal blubber 
81 ood 
Tampon
Menstruation
none
max
max
none
none
none
none
max
max
none
none
none
max
max
none
none
none
max
none
none
Sanitary napkin 
Used tampon (1) 
Used tampon (2) 
Used tampon (3) 
Tampon (non-m)
Liquid scents
max
asl
none 
mi n+ 
max
none
max
none
max
Gastoreurn med min none -
Musk min mi n none —
Horse manure none min max -
Chicken none none max -
Seafood none none mi n+ —
Miscellaneous
Decayed meat min mi n+ max -
Bear t r a i l * min — - -
Seal model med med - -
Seal model/oil none none - -
Tent fabric - none none
Pre-menstruation
*
Female (a) min med — -
Female (b )* none — - -
Female (c ) * min - - -
Female (d )* - — min -
Female (e) - — min+ -
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Responses
Test stimuli Bear No. 1 Bear No. 2 Bear No. 3 Bear No. 4
Menstruating
*
Female (a )* med med - -
Female (b )* med mi n — —
Female (c )* med - - -
Female (d )* - - med -
Female (e) — — med —
*
Response v isua lly  cued 
K ^ :
asl Asleep.
min Sniffs a i r  3 to 7 times.
min+ Same as min with increased sn iff ing .
med Sniffs a i r ,  accompanied by increased a c t iv i ty ,
which lasts up to 2 minutes
max Sniffs multiple times and tracks scent to source. 
This a c t iv i ty  is followed by ag ita tion , saliva 
flow, "groaning" and "chucking," and pawing and 
chewing the bars, lasting 5 to 10 minutes.
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obtaining th is animal, and a resulting co n flic t  with the beginning 
of the f ie ld  season.
Table 2 contains the results o f the vocalization tests. The 
ringed seal vocalizations e l ic i te d  the greatest response from the 2 
bears tested. This response was sim ilar to the maximal response for  
seal scents with the inclusion of erected ears and directional 
location of the sound rather than the scent. With the exception of 
Bear No. 3's response to the bearded seal tape, which consisted of 
l i f t i n g  i ts  head and erecting i ts  ears at each vocalization, there 
was no v is ib le  response to any of the other vocalizations by e ither  
of the bears.
In 1978, consumption time varied depending upon the type of 
food. Beef scraps were consumed in from 5 hours to several days, while 
seal was always consumed at one s i t t in g .  When the bears were fed a 
mixture of beef and seal, a l l  the seal was selected out and consumed 
prior to the beef. In both 1978 and 1979 when the bears were 
consuming seal or beluga they would always consume the blubber from 
a piece of food before eating any skin or muscle tissue. The bears 
held the meat down and would c l ip  o f f  the blubber with th e ir  incisors. 
I f  necessary, the bears would pull up with th e ir  powerful necks while 
holding the food down with th e ir  forepaws in order to rip  the blubber 
away from the other tissue. Although the blubber was always consumed 
prior to muscle tissue, there was no selective preference fo r pieces 
of food that had blubber on i t  over pieces without blubber, and a fte r  
consuming the blubber the rest of the piece was consumed before moving 
on. The bears also spent a great deal of time licking  and cleaning
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Table 2. The laboratory responses of polar bears to vocalizations.
Vocalizations Bear No. 3
Responses
Bear No. 4
Bearded seal 0+ 00
Harp seal 00 00
K i l le r  whale 00 00
Polar bear 00 00
Ringed seal ++
KÊZ:
00 None
0+ Ears erected during each vocalization.
++ Ears erected throughout tes t. Directional location
of sound, with s n iff in g , followed by increased 
a c t iv i ty ,  ag ita tio n , "groaning" and "chucking," 
pawing and chewing bars, and a flow of saliva (saliva  
in Bear No. 3).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
19
th e ir  paws during and a f te r  consumption.
Field
The f ie ld  techniques u t i l iz e d  in 1978 and 1979 varied 
s ig n if ic a n tly , and therefore the results were treated separately.
The f i r s t  f ie ld  season resulted in 47 approaches to the 2 test  
areas by 10 d iffe ren t bears. Seventy percent of the bears 
approached the test areas from downwind, or turned when crossing 
d ire c t ly  downwind of the test area, while 30% of the tests occurred 
as incidental crossings of the test s ite  or by visual clueing.
Sardine mash was present on a l l  approaches, and was always consumed 
when detected. However, seal o il was approached f i r s t  the most 
often (78%), and used tampons 67%. Table 3 summarizes the number 
and types of responses to test stimuli in 1978.
Table 4 summarizes the mean duration of response time for 
the various stim u li, and Figure 3 shows these graphically. Sardine 
mash was excluded from Table 4 and Figure 3 because of the bias i t  
would have introduced. All test stimuli were placed in small 
controlled quantities , while sardine mash was placed in large, non­
measured quantities to act as a ba it to draw and keep the bears in 
the area (in  cooperation with another study).
The second f ie ld  season ran from 14 October through 8 November, 
1979- During th is  time, 45 bears were involved in 150 tests with the 
laboratory and f ie ld  test stim uli. The stimuli tested only in the 
f ie ld  w il l  be dealt with separately. Table 5 summarizes the number 
and types of responses by the bears to the stimuli tested in the
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Table  3. The number and types o f  p o la r  bear  responses to f i e l d
t e s t  s t i m u l i , 1978.
Responses
Stimulus 1 2 3 4 5 6 Total
Seal o il - — — 9 2 — 11
Blood 6 - - - - 3 9
Tampon 3 - - 1 - 3 7
Used tampon 2 1 1 8 1 - 13
Castoreum 2 1 1 - - - 4
Musk 1 2 3
47
Key to responses :
1. Sniffs
2. Licks
3. Chews
4. Consumes
5. No response, upwind
6. Ignores, downwind
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Table  4 .  The mean d u ra t io n  o f  p o la r  bear responses ( I n  seconds) to
t e s t  s t i m u l i , 1978.
Stimulus
Responses
1 2 3 4 5 6
Seal o il - - - 129.0 0 -
Blood 11.5 - - - - 0
Tampon 19.3 - - 22.0 - 0
Used tampon 15.5 16.0 29.0 88.5 0 -
Castoreum 9.0 16.0 12.0 - - -
Musk - - - - 0 0
Key to responses :
1. Sniffs
2. Licks
3. Chews
4. Consumes
5. No response, upwind
6. Ignores, downwind
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Figure 3. Graphie display of the mean duration of response 
in f ie ld  tests from Table 4.
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Tab le  5 .  The number and types o f  p o la r  bear responses to  f i e l d
t e s t  s t i m u l i , 1979.
Responses
Stimulus 1 2 3 4 5 6 Total
Seal o il - - - 24 2 - 26
Blood 1 1 - 3 3 7 15
Tampon 2 - - 1 - 4 7
Used tampon 3 5 9 33 9 2 61
Castoreum 3 — 1 - - 3 7
Musk - - - - - - -
Horse manure 4 2 1 - 2 6 15
Chicken - - - 6 - - 6
Seafood 1 8 4
■
13
150
Key to responses:
1. Sniffs
2. Licks
3. Chews
4. Consumes
5. No response, upwind
6. Ignores, downwind
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f ie ld .  The bears ranged in age from Is t-ye ar cubs to males estimated 
at over 25 years of age. The percentage of bears by age and sex 
group were 48.5 subadult, 12.1 subadult to adu lt, 18.2 single adults, 
and 21.2 adult females with cubs (including 12 cubs). There was no 
apparent trend of responses among the varying sex or age groups. 
However, the 2 incidents where a used tampon was ignored (Table 5) 
were by the same female and her Is t-ye ar cub.
Test material was detected 54.1% of the time by scent, 20.2% 
by scent but ignored, 13.8% v isu a lly , 7.3% by tracking our footprints  
from stake to stake, and 4.6% by simply moving from stake to stake.
The percentages of each stimulus detected by scent was: liqu id
seafood 100; liqu id  chicken scent 80.0; seal o il  73.7; used tampon 
65.4 (34 of 52); l iq u id  horse manure 30.7; castoreum 28.6; human 
female blood 16.7; control tampons 00.0; and musk which was never 
involved in a tes t.
Scents were detected at varying distances. The distance at 
which a scent was detected was dependent upon several factors, which 
include the position of the bear re la tive  to the wind, the wind 
d irec tion , the wind ve loc ity , and possibly on the particu lar scent 
involved. The cumulative mean distance at which a scent was 
detected, then followed by a positive response, was 39.9 ± 60.1 m, 
with a minimum detection distance of 30 cm and a maximum observed 
distance of 366 m. The mean distance for the ignoring response was 
10.7 t  8.3 m. The actual range for this response was from the 
maximum possible o f 30 m down to 30 cm, as was the case for 2 of the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
25
responses to human blood. Once detected with a corresponding 
positive response the duration of the response was generally 
short, in particu lar for the response classes 1 and 2, which were 
minimal responses (35.5 ± 22.8 seconds). The mean duration for 
class 3 and 4 combined was 162.2 t  135.4 seconds, with the longest 
mean responses being seafood (120 .5 ), used tampons (205 .2 ), seal 
o il (22 6 .9 ), and the class 3 response to used tampons (98 .5 ).  For 
a complete summary of the mean duration of positive responses see 
Table 6 and Figure 4 for a graphic display.
Along with the 150 approaches to the stimuli f i r s t  tested 
in the laboratory and then the f ie ld ,  there were also 14 approaches 
to the stimuli which were f ie ld  tested only. Of the 3 stimuli which 
were tested only in the f ie ld ,  both bear and linseed o il had the 
majority o f the samples consumed, while there were no positive 
responses to o i l .  Table 7 contains the results from the f ie ld  tests 
with these extra stim uli.
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Tab le  6 .  The mean d u ra t io n  o f  p o la r  bear responses ( I n  seconds) to
t e s t  s t i m u l i ,  1979.
Stimulus
Responses
1 2 3 4 5 6
Seal o il - - - 226.9 0 -
Blood 20.0 44.0 - 59.6 0 0
Tampon 30.5 - - 26.0 0 0
Used tampon 24.6 48.2 98.5 205.2 0 0
Castoreum 45.3 — 59.0 - - -
Musk - - - - - -
Horse Manure 26.5 44.0 8.0 - 0 0
Chicken - - - 61 .6 - -
Seafood — 109.0 - 120.5 0
Key to responses :
1. Sniffs
2. Licks
3. Chews
4. Consumes
5. No response, upwind
6. Ignores, downwind
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Table 7. Supplemental results to 1979 f ie ld  tests of those stimuli 
which were f ie ld  tested only.
Responses
Stimulus 1 2 3 4 5 6 Total
Beer - - - 2 1 3
Linseed o il 2 1 - 7 - 10
Snowmobile o il 1 1
14
Key to responses :
1 . Sniffs
2. Licks
3. Chews
4. Consumes
5. No response, upwind
6. Ignores, downwind
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CHAPTER IV
DISCUSSION AND ANALYSIS
Heart Rate Transmitters 
Although the heart rate transmitters produced a minimum of 
useful resu lts , I believe that they can serve a useful function in 
this area of research. In the future, even i f  heart rate 
transmitters help in distinguishing only 3 or 4 states of a c t iv i ty ,  
they would be useful in a laboratory attractant study. The bears 
spend long periods of time resting and i t  could be d i f f ic u l t  to 
determine whether the animals are asleep or resting. Best et a l .
(1977) reported that there was a d is tinct sinus arrhythmia in 
sleeping polar bears. With this knowledge and the use of transmitters 
i t  would be possible to determine when the animal is actually asleep. 
This is important because i f  a bear was only resting and non- 
responsive to a test stimulus, then this stimulus was not acting as 
an a ttrac tan t. This claim could not be made i f  the bear was asleep.
I t  would also be valuable to know i f  a particu lar stimulus had 
roused a bear from sleep. Despite the above discussion, I did not 
have d i f f ic u l t ie s  determining whether or not the bears were resting. 
Except fo r the one incident where the animal was asleep (Bear No. 1, 
used tampon. Table 1) the resting bears gave some type of indication  
that they were only resting, such as erecting th e ir  ears to outside 
sounds or opening and closing th e ir  eyes.
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Feeding
S tir l in g  (1974) reported on the feeding and hunting behavior 
of polar bears, and he noted that they always consumed the skin and 
blubber f i r s t .  After capturing and k i l l in g  the seals the bears held 
the carcass down with one or both forepaws and tore upward with the 
head and neck in order to remove sections o f the seal. S t ir l in g  
also observed one bear u t i l iz in g  i ts  incisors to c lip  the fa t  away 
from the meat. My observations on feeding in the Laboratory were 
consistent with S t ir l in g 's  f ie ld  observations. I t  appears that the 
bears make extensive use of th e ir  incisors in order to de licate ly  
remove the blubber from the muscle tissue. Polar bears, at least 
when consuming beluga, preferred blubber to skin. They would chew 
the blubber with th e ir  molars and then th e ir  incisors in order to 
f i r s t  loosen i t ,  then separate i t  from the skin. Although my 
observations confirm S t ir l in g 's  observations that blubber was 
consumed prior to the meat, in the Laboratory the bears showed no 
preference for the pieces of food with blubber over those without 
blubber.
Vocalizations
The varying marine mammal vocalizations were selected in order 
to determine whether polar bears are capable of detecting and 
d if fe re n t ia t in g  the underwater vocalizations of the ringed seal, 
th e ir  major prey species. The bearded seal was selected because i t  
is another potential prey species fo r  the polar bear. However, i t  is 
taken s ig n if ic a n tly  less often than the ringed seal (S t ir l in g  and
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Archibald 1977). Bearded seals, unlike ringed seals, bask on the 
sides of open leads and on edge ice (McLaren 1958b). The bears do 
not lay in wait for bearded seals, as they do for ringed seals, but 
stalk them (S t ir l in g  1974). The harp seal was selected because i t  is 
another seal which polar bears could encounter, but which is seldom 
prey because harp seals swim in packs in open water and are found on 
offshore ice or ice pans primarily in southern areas (McLaren 1958c). 
The polar bear is not adapted to hunting harp seals and is not known 
to hunt them. The harp seal vocalizations, along with the k i l l e r  
whale vocalizations, therefore functioned as non-specific, underwater 
marine mammal vocalization controls. The te r re s tr ia l  vocalizations 
of the polar bear functioned as a known vocalization. This tested 
the bears' response to a fa m il ia r ,  usually non-prey, vocalization.
I in terpre t the behavioral responses of Bear Nos. 3 and 4 to 
the varying marine mammal vocalizations as s ign ificant. The bears 
displayed a strong positive response to the underwater vocalizations 
of the ringed seal. This response was equivalent to the maximal 
response from the scent tests. This maximal response was considered 
to be indicative of an a ttrac tan t. Also, this maximal laboratory 
response has been shown, in the results from the scent tests, to be 
a valid  indicator o f f ie ld  responses (see page 37).
Although the bears were responsive and attracted to the 
underwater vocalizations of the ringed seal, the question s t i l l  
remains whether the bears were responding to jus t any vocalization, 
or were d if fe re n t ia t in g  between the varying vocalizations and then
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se lective ly  responding to the ringed seal's ca lls . The bears, with 
the exception of No. 3's response to bearded seal vocalizations, 
displayed no response to the other vocalizations. They did not 
respond to the control, underwater vocalizations, suggesting that 
when responding to the ringed seal vocalizations they were not jus t  
responding to any or a l l  underwater marine mammal vocalizations, but 
were selecting the ringed seal. Also, neither bear demonstrated any 
in te rest in the fa m ilia r  te r re s tr ia l  vocalizations from other polar 
bears.
The bears, in short, were reacting to vocalization which in 
turn keyed a positive response, such as preparing for the emergence 
of prey. I in terpret these behavioral responses to mean that polar 
bears are capable o f recognizing and d iffe ren tia tin g  the underwater 
vocalizations of the ringed seal. Further, I suggest that polar 
bears u t i l i z e  this a b i l i t y  in hunting prey, and thereby increase the ir  
probability  of making a k i l l  and feeding.
The difference in the responses of the bears to the bearded 
seal vocalizations, which the In u it  claim are audible at the surface, 
is explained by the difference in the bear's ages. S t ir l in g  and Latour
(1978) demonstrated that there was a s ign ificant difference in the 
amount o f time spent and the a b i l i t y  to hunt between young and adult 
bears. In th is study, and S t ir l in g 's  (1974) e a r l ie r  work, there was 
not a single case where a young cub or mother with cub attempted to 
capture a bearded seal. This is not surprising, considering the 
habits of bearded seals and th e ir  large size (up to 454 kg). A
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subadult, therefore, would be unlikely to attempt to capture a 
bearded seal. Bear No. 3 was a male estimated to be a 5.5-year-old  
and weighed 236.4 kg. He may have had experience in hunting bearded 
seals. Bear No. 4 was only 2.5 years old, and according to the 
estimate o f S t ir l in g  and Latour (1978), would have l e f t  i ts  mother 
that year, and therefore would not have had any experience in hunting 
bearded seals or any chance to learn the possible significance of 
the bearded seal's vocalizations. The bearded seal also is vocally 
active fo r only a few months of the year, March through June (Ray et  
a l .  1969). All of the above may also explain why Bear No. 3's response 
was only minimal.
In conclusion, I believe that the Laboratory responses of polar 
bears to the ringed seal's vocalizations and to the other marine 
mammal vocalizations c lear ly  demonstrates that the bears were capable 
of recognizing and d iffe ren tia t in g  the ringed seal's underwater 
vocalizations. Therefore, in future a ttrac tan t studies, these 
vocalizations could again be used as a standard for determining the 
re la t iv e  attractiveness of other sounds to the polar bear.
Scents and Menstrual Odors
This phase of my study was based upon the premise that seals 
and seal scents would e l i c i t  a d e f in it iv e  response from polar bears.
My combined laboratory and f ie ld  results confirmed this assumption.
In the laboratory, seal o i l  and blubber odors produced the maximum 
e f fe c t ,  and this response was the same for a l l  4 bears. Also, in 
1978 when the bears were presented with a choice of foods, they
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demonstrated a d e fin ite  selective preference for ringed seal by 
active ly  sorting the seal portions from the beef scraps. The seal 
was consumed in a single feeding, while beef scraps were picked over. 
In the f i r s t  f ie ld  season, despite the large quantities of sardine 
mash present, seal o il was approached f i r s t  most often (78%) and then 
consumed. The sample f i r s t  approached with a strong positive response 
was considered as a primary odor a ttracting  the animals, so that 
despite the small quantity used, seal o il was vastly preferred. In 
the second f ie ld  season, l ik e  the f i r s t ,  a l l  samples that were 
detected were consumed. The longest time spent at any stimulus s ite  
was at the seal o il  sites (226.9 seconds). Seal o il was also detected 
and tracked from the greatest distance (366 m). These results 
demonstrate that of the stimuli presented to the bears, the seal 
scents e l ic i te d  the strongest response, as was o r ig in a lly  assumed. 
Since the seal scents did e l i c i t  the predicted responses, the seal 
responses were u t i l iz e d  as the standard c r i te r ia  for evaluating the 
re la t iv e  attractiveness of the other scents to the bears.
The scents not d ire c t ly  involved with the menstrual tests were 
u t il iz e d  for 2 purposes. One was to u t i l i z e  my methodology in order 
to determine i f  any other odors could possibly be attractants. Also 
the other scents, and in particu lar the animal scents, were necessary 
fo r the menstruation tests in order to determine whether the bears 
were simply responding to any unique odor or were selecting specific  
odors (a ttra c ta n ts ) .
In the Laboratory, the responses to other scents were minimal.
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Only Bear No, 3 responded maximally to any scent other than seal 
o i l ,  seal blubber, or menstrual blood odors. In 2 incidents he was 
responding to food scents, and in the other case, to a non-food 
scent (horse manure. Table 1 ) ,  although some animals such as dogs 
have been known to eat horse manure. Several stimuli received a 
medium response: Bear No. 1 to castoreum, and Bear Nos. 1 and 2 to 
the ringed seal model. The response to the seal model was v isually  
cued. However, the bears did not respond to the seal model when i t  
was presented at the same time as seal o i l .  I believe this was due 
to the order in which these 2 tests were presented. In both cases 
the seal model, through random selection, was selected f i r s t .  The 
model with o il  was presented to the bears a few days la te r .
Therefore, when the models were presented with o i l ,  the bears again 
visua lly  cued, that is they b r ie f ly  looked at them before the 
normal response time for scents (182.2 t  55.3 seconds). I believe 
that the bears had learned from the f i r s t  encounter with the model 
that nothing s ig n if ican t would occur of follow. This view is 
supported by the lim ited duration of bear response to the original 
seal model. Therefore, the un-rewarded experience with the seal 
model negated the possible positive response which the seal o il  
alone would have normally e l ic i te d .
In the f ie ld  tes tin g , 1978 and 1979, the animal scents received 
a correspondingly minimal response. When detected by scent, bears 
responded to the animal odors a minority of the time, and when they 
investigated the stimulus, i t  was fo r a short duration (Tables 4 and
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7, and Figs. 3 and 4 ) . The differences in the intensity of the 
Laboratory and f ie ld  responses to the animal scents and the other 
tes t s t im u li,  compared with the bear responses to seal and menstrual 
odors, demonstrates c le ar ly  that other scents were not acting as 
a ttrac tan ts , and that when responding to an odor, the bears were 
not jus t responding to a unique scent, but were selectively responding.
The food scents, chicken and seafood in the Laboratory and 
the f ie ld ,  and decayed meat in the Laboratory, presented a d iffe ren t  
situation from the animal scents. Bear Nos. 1 and 2 did not respond 
to the potential food scents, while free-ranging bears demonstrated 
a strong attrac tion  to chicken and seafood scents. The d if fe re n tia l  
laboratory and f ie ld  results possibly can be explained by the habits 
of the Churchill subpopulation of polar bears. The captive bears 
were fed regularly , whereas the free-ranging bears were "waiting" 
for Hudson Bay to freeze and the seal hunting period to begin
(S t ir l in g  e t a l .  1977). The free-ranging bears were therefore
more interested in feeding, and even may have required food, so 
that they responded to the food scents, while Bear Nos. 1 and 2 did 
not respond. Bear No. 3 responded maximally to 2 food scents. As 
a moderate-size, young adult male, this bear was s t i l l  growing, 
and therefore may have been more in need of food than Bear Nos. 1 
and 2 (both large, adult females which were fu l ly  or nearly fu l ly  
grown).
Menstrual odors from used tampons e l ic i te d  a maximal response
from a l l  catpive bears, with the exception of sanitary napkins. The
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lack o f response to sanitary napkins may have been due to a 
manufactured q u a lity ,  but more l ik e ly  i t  was due to our mishandling 
of the samples. The napkins were not refrigerated immediately, but 
instead they were stored at room temperature for several days. This 
no doubt fa c i l i ta te d  the drying of the samples, and, in retrospect, 
reduced the odor from the sanitary napkins.
In the f ie ld ,  used tampons were detected 65.4% of the time by 
scent, and over 60% of the test tampons were then consumed. In 
addition, only seal o il  kept bears at a test s ite  for a longer mean 
duration (226.9 vs. 205.2 seconds). Even the stakes holding the used 
tampons were themselves often licked and chewed a f te r  the tampons 
had been consumed. The strong laboratory responses, and the 
correlation between lab and f ie ld  results, occurred only with menstrual 
odors and seal o i l .  This correlation and the strong positive results 
confirms the theory that menstrual odors a ttra c t  bears, at least 
polar bears. The correlation between the maximal laboratory response 
and the f ie ld  results further indicates that the maximal laboratory 
results are valid  indicators of the expected f ie ld  response.
Vaginal secretions and odors are known to change with the 
onset of the menstrual flow (Preti and Huggins 1975; Doty et a l .  1975). 
The question most pertinent is whether these secretions, combined 
within the menstrual blood, or jus t the blood, attracts the polar 
bears. Captive bears never responded to blood odors. In the f ie ld  
there was generally only a manimal response to blood, however, 3 
blood samples were consumed (Table 5 ) .  Only 1 of the 3 samples was
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detected by scent. There was a s ign ificant difference between the 
scent-induced and visual responses (x^ = 11.03, d .f .  = 1; P < .001). 
Therefore, the detection by scent was the s ign ificant method of 
detection. Blood was detected by scent with an accompanying 
investigation only 16.7% of the time, as compared to over 65.0% for 
used tampons. Two of the blood samples that were ignored were 
ignored from a distance of 30 cm. There was a significant difference 
between the f ie ld  responses to menstrual blood and blood (P < .00005). 
The lack of response to blood in the laboratory, and the significant  
difference between blood and menstrual blood in the f ie ld ,  indicated 
that blood alone does not act as an a ttrac tan t, and obviously was 
not the cause of the bears' attraction  to menstrual blood. I t  can 
be concluded, therefore, that a property or certain properties 
peculiar to menstrual blood, and not the blood i t s e l f ,  is what 
attracts  polar bears.
Although menstrual odors a ttra c t  polar bears, we must avoid 
drawing the simple conclusion that attacks upon menstruating women 
w il l  occur. The odor tests did not take into account the physical 
presence of human beings. As the human subject portion of Table 1 
shows, the bears' behavioral responses were altered with human subjects 
present. The animals demonstrated an increased awareness, no doubt 
caused by being able to see the person, as the bears visually cued 
on the person before a normal response time to scent had past. 
Furthermore, the bears, in general, appeared to attempt to avoid or 
escape from the women. This was true in 11 of 12 t r ia ls ;  one bear
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did pounce at a menstruating subject. This pounce was interpreted  
as a th rea t, as th is is the method used by polar bears to break into  
subnivean seal la irs  (S t ir l in g  and Latour 1978).
The f in a l consideration is why the bears are attracted to 
menstrual odors. I believe there are 2 possible explanations. One 
is that the bears recognize and are investigating a sexual odor.
This implies that certain mammalian species' sexual odors are sim ilar  
enough that another species would investigate them. In order for this  
theory to be v a lid , several questions would need to be investigated. 
These questions are: (1) why were subadults, which are by defin ition
sexually immature, drawn to these odors; (2) why is an animal with a
specific ru tting  period (April to May or June) attracted to sexual
odors at another time of the year; and (3) what purpose is served by 
having females respond to female odors, especially a female with cubs, 
and which therefore w il l  not be mating again for several years?
Females drawn to female odors may be explained by the so lita ry  
nature of polar bears, since while investigating another female's 
odors, the female would increase her probability  of finding a mate. 
A lterna tive ly  these questions could also be answered i f  there were 
an increased s e n s it iv ity  fo r a l l  age and sex groups to sexual odors,
which could transcend sexual or seasonal boundaries.
Another theory is based upon the bears' carnivorous nature. 
That is ,  bears were and are attracted by these odors because they 
represented a potential prey. This theory avoids the d if f ic u l t ie s  
of the f i r s t  theory, which involves establishing odor relationships.
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Prey detection through chemical cues has been demonstrated in other 
vertebrates (Gove and Burghardt 1975). A h istorical groundwork 
would be needed to demonstrate that people, especially women, 
constituted prey items fo r polar bears. In fa c t ,  this is necessary 
in order to establish a selective basis fo r the development of an 
attrac tion  to menstrual odors, even i f  in modern times i t  has become 
disadvantageous for bears to encounter Man. I t  should be noted that 
the bears displayed maximal responses to several potential food 
scents, but no type of sexual odor other than menstrual blood was 
presented to the animals. I feel that one or a combination of these 
theories w il l  prove to be the reason fo r this attraction to menstrual 
odors.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER V
MANAGEMENT IMPLICATIONS AND RECOMMENDATIONS
I t  has been assumed that food draws bears into proximity 
with people, resulting in property damage, in ju r ie s , loss of livestock, 
and occasionally human deaths. The bears, too, have also suffered 
from th is  relationship with Man because of the need to remove problem 
bears, e ith er  through expensive relocation programs or by the death of 
the animal. Foods, however, may not be the only things attracting  
bears. New chemicals, the habits of people, development trends, 
fabrics , lubricants, preservatives, sounds, e tc . ,  may also be bear 
attractan ts . We, through our lack of knowledge, may be unwittingly 
attrac tin g  the bears and in d irec tly  causing conflicts . The bears in 
the end w il l  be the losers of any conflic ts . My results suggest some 
of the areas in which we can work to prevent further and possibly even 
future conflic ts .
The bears responded d if fe re n t ly  to food scents in the 
laboratory and f ie ld .  The strong, positive responses by the free-  
ranging bears may explain the cabin and house "break ins" by polar 
bears. The results from the food scents in the f ie ld  (Table 5 ) ,  and 
the results contained in Table 7, although minimal in number, suggest 
that i f  the bears' response to food and pseudo-food scents was 
ind icative of the natural responses to these types of scents, then we 
may be overlooking potential food or pseudo-food scents, such as beer, 
linseed o il  (Table 7 ) ,  or other untested items, which would a ttrac t
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bears and lead to conflicts or property damage. I f  this is true,  
then property damage or conflicts with bears should be investigated 
with more attention paid to the types of substances (possible 
attractants) in the area. Lists of substances can be made, and from 
the accumulated data, one could easily f ie ld  test the most l ik e ly  
stimuli in order to determine which substances actually qualify  as 
contributing factors.
My study also demonstrated that polar bears in the wild would 
be attracted by menstrual odors, but i t  is impossible to predict the ir  
fu rther reactions. Because of other behavioral t r a i t s ,  they may 
re tre a t upon discovering the ind iv idual, as the test animals in the 
laboratory usually d id ’ No matter what the bears' actual response 
would be in the w ild , the finding that menstrual odors a ttrac t bears 
is s ig n if ican t. Simple mathematics dictate that the more often 
bears are drawn to the v ic in ity  of people, the greater the possib ility  
of a c o n flic t .
Taking a l l  of the above into consideration, I recommend that 
certain precautions in regard to bear attractants be taken now.
The movement of increasing numbers o f people into bear habitats, and 
the increased explo itation of bear habitat make the need for more 
research and management procedures in this area urgent. In particu lar,  
I recommend the following:
1. That during investigation of damage or conflicts with 
bears, extensive l is ts  of possible attractants in the 
area be made.
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2. More possible food and pseudo-food scents commonly used 
in wilderness homes or camps, construction projects, 
remote stations, e tc . ,  be studied to determine which 
are attractants .
3. For the present, assume that a l l  bears are attracted to 
menstrual odors, but plan now for investigating this  
relationship with regard to the other species of bears 
as soon as possible.
4. Agencies and companies should issue firm warnings and 
take positive steps to protect human females required 
to work in bear habitat or who u t i l iz e  bear habitat 
fo r  other reasons.
5. An expanded research program should be institu ted to 
further study the behavioral, physiological, o lfactory ,  
learning a b i l i t y ,  and natural responses of bears, 
especially as applicable to bear attractants and Man/ 
bear co n flic ts .
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SUMMARY
My study was an experimental investigation to determine what 
types of odors are possible attractants to the polar bear. Also studied 
were the responses of captive bears to the underwater vocalizations 
of the ringed seal, and the feeding techniques of bears. Captive polar 
bears were fed every 6 days. They were fed beef scraps, ringed seal, 
or beluga (white whale). When feeding, the bears held the food down 
with th e ir  forepaws and tore upwards with th e ir  head and necks in 
order to remove pieces of tissue. When eating seal or whale, the 
bears made extensive use of th e ir  incisors to expertly remove the 
blubber from the muscle tissue. Although the bears always consumed 
a l l  the blubber from a portion of food before consuming the muscle 
t issue, there was no selective preference by the bears for pieces of 
food with blubber over those without blubber.
In 1979, the 2 captive bears displayed a strong positive 
response to recorded underwater ringed seal vocalizations, but no 
response to the other marine mammal vocalizations, except for a 
minimal response to the bearded seal vocalizations by Bear No. 3.
This strong response to ringed seal sounds was similar to the bears' 
maximal response to seal scents. Based upon the strength of the ir  
responses to ringed seal vocalizations, and th e ir  lack of responses 
to the control vocalizations, I concluded that the bears were capable 
of recognizing and d if fe re n t ia t in g  the underwater calls of the ir
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major prey species. Since polar bears possess the a b i l i ty  to recognize 
ringed seal c a l ls ,  I believe that they probably u t i l iz e  this a b i l i ty  
when laying in wait for ringed seals at breathing holes, and that they 
thereby increase th e ir  chances of making a k i l l .
The odor a ttrac tan t portion of this study was based on the 
premise that seal scents would e l i c i t  a d e fin it ive  response from 
polar bears. The responses to seal scents were then to be u til ized  
as a standard fo r  determining the re la t ive  attractiveness of other 
scents. The strength of the responses by the captive and free-ranging 
bears confirmed th is assumption, so that the responses of the bears 
to seal scents were used as a comparative standard.
In the laboratory portion of this study, only seal scents and 
menstrual odors e l ic i te d  a maximal response from a ll 4 captive bears.
In the f i e ld ,  seal and the other food scents were investigated and 
consumed the majority of the time. Used tampons were detected by 
scent 65.4% of the time. A fter detection, the bears tracked the scent 
to i ts  source and the used tampons were then usually consumed. In 
both the laboratory and f ie ld ,  other animal scents and human blood 
were also presented to the bears. The responses to these scents were 
generally minimal to none. The lack of response to these other 
odors, combined with the positive responses to menstrual odors, 
c lear ly  demonstrates that menstrual odors a ttra c t  polar bears, and, 
fu rth e r, that i t  is some aspect peculiar to menstrual blood which 
el ic i  tes th is  a ttrac tio n . My conclusion means that more must be done 
to warn, and possibly protect, women who venture into bear habitat 
during th e ir  menstrual period.
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F in a lly ,  the f ie ld  results also indicated that free-ranging 
polar bears are attracted by potential food and pseudo-food scents. 
This indicates that more time and e f fo r t  needs to be invested in 
investigations aimed at determining possible bear attractants.
Bear attractants could thereby be reduced or removed from areas where 
bear/Man conflicts  are possible, which in turn should reduce the 
numbers of bears entering Man's environment.
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